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About 25% of all maternal deaths occur during pregnancy; 99% of these maternal
deaths occur in developing countries and half of these occur in Sub-Saharan Africa (WHO
2015). Two of the eight Millennium Development Goals are to reduce infant mortality
and improve maternal and child health outcomes. To improve health outcomes and reduce
the financial burden on households, a number of developing countries, including Ghana,
Botswana, and Croatia, have introduced social health insurance programs which are
heavily subsidized. This dissertation is a collection of three essays evaluating how
maternal and child health care-seeking behavior, utilization and outcomes changed as a
result of the availability of insurance coverage in Ghana. In general, results from this
dissertation show that social health insurance enables women to seek prenatal care earlier,
reduces infant mortality, reduces the incidence of low birth weight and increases child’s
health care utilization.
The first essay evaluates the effect of access to social health insurance on the timing
of the first prenatal care visit for pregnant women. This essay uses survival analysis
techniques, particularly the Multilevel Multi process (MLMP) model and the Mixed
Proportional Hazard (MPH) model, which controls for endogeneity in survival data
analysis. This essay utilizes data from two rounds of the Ghana Living Standards Survey
(GLSS), GLSS V (2005/2006) and GLSS VI (2012/2013) to evaluate how the timing of

first prenatal visits has changed over time. My results show that women who enrolled in
the insurance program receive prenatal care earlier in their pregnancies than uninsured
women.
The second essay investigates the effect of social health insurance on infant mortality
in Ghana using the 2014 Demographic and Health Survey (DHS). This essay addresses
the issue of endogeneity in actual insurance status by using the district-level variation in
the dates of implementation of the national health insurance. Maternal fixed-effects are
also used to control for unobserved individual-specific differences across women in the
sample. My results show that having access to insurance reduces infant mortality, and
this result is more pronounced among children in rural areas compared to those in urban
areas.
The third essay investigates the effects of social health insurance on children’s health
care utilization and health outcomes using a two-stage least squares (2SLS) technique.
One of the Millennium Development Goals is to improve children’s health outcomes. An
important policy question is therefore to evaluate how the availability of social health
insurance impacts children’s health care utilization as well as their health outcomes (e.g.,
the birth weight of babies). My results show that access to insurance increases the
probability that a mother seeks treatment for her sick child, reduces the incidence of low
birth weight, but has no impact on vaccination.
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CHAPTER 1:
INTRODUCTION
Improving infant and maternal health has been an important area of concern for policy
makers in developing countries. Two of the eight Millennium Development Goals (MDG
4 &MDG 5) are to achieve a reduction in both maternal and infant mortality. The World
Health Organization (WHO) estimates that, every day, approximately 830 women die
from preventable causes related to pregnancy and childbirth. The risk of infant death is
about 9 times higher for children living in developing countries compared to those in
developed countries.
Healthcare cost and access have been identified as important determinants in
promoting a healthy pregnancy for the mother and baby (Jewell, 2009). In 2003, the
government of Ghana introduced a social insurance program aimed at improving health
care access at affordable prices and reducing the financial burden to households. The
social health insurance program ensures that all people who make contributions have a
right to health care, regardless of their income or social status.
Social health insurance in developing countries generally takes two forms. In the first
form, there is universal and mandatory membership for all people. A typical example of
this system is Taiwan’s National health insurance program. In the second form, people in
the formal sector are mandated to enroll, whereas people in the informal sector can
voluntarily enroll. The second form is more common in developing countries where it is
difficult to track people in the informal sector. An example of this system is the Ghana’s
national health insurance program.
1

Free public health care service for all Ghanaians began from independence in 1957
and this was a tax-funded system. This system became financially unsustainable with the
economic stagnation of the country in the 1970s. The free public health started facing out
with an initial introduction of low user fees for hospital services to discourage
unnecessary use, locally recover some costs and generate provider performance
incentives (Frempong, 2009). Following adoption of structural adjustment reforms in 1983,
the government raised and expanded user fees for public health care services in a system
that became known as “cash and carry1” (Mensah et al., 2010). The user fee system
improved operating revenues for some facilities, but it was poorly regulated,
inconsistently implemented, and was found to have worsened access to care for the poor
(Blanchet et al., 2012).
Starting from the early 1990s, the government together with some non-governmental
organizations (NGO) initiated community-based health insurance schemes (CBHIS) in
some districts. These schemes were only targeted to specific areas, failed to address key
social insurance issues, and covered only about 1% of the population with limited benefit
packages. The user fees system remained the main means of paying for health care (Sabi,
2005)
In 2003, the National Health Insurance Scheme (NHIS) was established under Act
650 by the Government of Ghana to provide a broad range of health care services for
Ghanaians through district mutual and private health insurance schemes. The primary
goal of Ghana’s NHIS was to increase affordability and utilization of health services

1

Cash and carry - Under this system, an individual was required to have money in order to access any health service.
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particularly among the poor and most vulnerable populations. The program was financed
through several sources: First, the National Health Insurance levy (2.5 percent of V.A.T.);
payroll deductions (2.5 percent of income) for formal sector employees, and premiums
for informal sector members. Other funds come from donations or loans.
Annual premiums are between 7.2GhC ($1.82) and 48GhC ($12.11) based on income
of the insured. In practice, a flat premium payment of 7.2GhC ($1.82) per annum is
charged due to the difficulty in verifying income among informal sector workers who
make up about 80% of the population. Several other groups are exempted from premium
payments and these include pensioners, the elderly, indigents, children under the age of
18 and pregnant women were exempted (as of 2008) (Mensah et al., 2010).
The introduction of social health insurance in Ghana in 2003 provides a distinct
opportunity to study how health care utilization and health outcomes change in
developing countries once people have access to affordable health care. This dissertation
is a collection of three essays evaluating how maternal and child health care-seeking
behavior, utilization and outcomes changed as a result of the availability of insurance
coverage in Ghana.
The first essay evaluates the effect of access to social health insurance on the timing
of the first prenatal care visit for pregnant women and the probability of receiving prenatal
care. The lack of prenatal healthcare has been identified as an important determinant of
maternal mortality in developing countries. Sub-Saharan Africa accounts for
approximately half of all global maternal deaths (WHO, 2015). As a result of this
alarming statistic, the World Health Organization (WHO) recommends a minimum of
eight prenatal care visits (WHO, 2015). Prenatal care during early stages of pregnancy
3

can result in early detection of some pregnancy related complications which can help
reduce both maternal and infant mortality (Conway and Kutinova, 2006). Therefore, it is
not just the utilization of prenatal care that matters but also how early on in pregnancy
prenatal care is utilized.
This paper utilizes survival analysis techniques, particularly the Multilevel
Multiprocess (MLMP) model and the Mixed Proportional Hazard (MPH) model, which
controls for endogeneity in survival data analysis. I utilize data from two rounds of the
Ghana Living Standards Survey (GLSS), GLSS V (2005/2006) and GLSS VI
(2012/2013) to evaluate how the timing of first prenatal visits have changed over time.
My results show that women who are enrolled in the insurance program receive
prenatal care earlier in their pregnancies than uninsured women. From a policy
perspective, this reduction in the timing of the first prenatal visit can help reduce maternal
mortality as certain complications can be detected earlier on and prevented or treated and
thereby reducing deaths from such complications. I also find that insured women have a
higher probability of seeking prenatal care, which implies that the insurance program is
helping Ghana reach the WHO target of eight prenatal care visits per woman.
The introduction of social health insurance programs in a number of developing
countries is in part a response to two of the millennium development goals, namely
reducing infant mortality and improving maternal health outcomes. By making health
care more accessible and affordable, policy makers hope that more women will not only
seek prenatal care but seek it earlier and thereby improve health outcomes for both
mothers and children. The second and third essays look at how the insurance program
impacts children’s health care utilization, infant mortality and other health outcomes.
4

The second essay studies whether the availability of social health insurance affects
the infant mortality rate in Ghana using maternal fixed effects. I also evaluate the
locational differences (rural vs. urban) in the impact of social health insurance on infant
mortality. Maternal fixed effects are used to control for unobserved mother-specific
characteristics. There are some time invariant characteristics of the woman that could
cause a difference in their children’s health outcomes and as such maternal fixed-effects
are used to control for such unobserved individual-specific heterogeneity across women
in the sample. I also address endogeneity in insurance status by exploiting an exogenous
event, the district-level variation in the implementation of the national health insurance.
My results show that having access to insurance reduces infant mortality. My results also
show that the reduction in infant mortality is more pronounced among children living in
rural areas compared to those in urban areas.
The third essay addresses three issues relating to health care utilization and health
outcomes of children. I examine the effect of social health insurance on the probability
of seeking care when a child is sick, child’s vaccination and the incidence of low birth
weight using two-stage least squares (2SLS) estimation technique. I use an instrumental
variable for insurance status, called ‘intent to treat’, which is defined as whether a woman
was living in a district which had the national health insurance scheme already in
operation before giving birth. Using this variable enables me to address the problem of
endogeneity, since district-level availability of the program is an exogenous event similar
to a natural experiment.
The social health insurance programs recently introduced in a number of developing
countries are designed to improve primary health care utilization and help to improve
5

health outcomes for both mother and children. My estimation results show that health
insurance increases the probability of seeking treatment for a child when sick. I also find
that the incidence of low birth weight is lower among children whose mothers had access
to insurance before they were born.

6

CHAPTER 2:

WHY DO WOMEN DELAY IN SEEKING PRENATAL CARE? A DISCRETETIME SURVIVAL ANALYSIS

2.1 Introduction
The lack of prenatal healthcare has been identified as an important determinant of
maternal mortality in developing countries. Complications during pregnancy accounts for
about 25% of most maternal deaths; 99% of these deaths occur in developing countries
and half of these occur in Sub-Saharan Africa (WHO, 2015). In Ghana, the maternal
mortality ratio in 2015 was estimated at 319 maternal deaths per 100,000 live births
versus 239 per 100,000 live births in developing countries (World Bank, 2016). This is
partly as a result of lack of adequate prenatal care (Ghana Health Service, 2009). This
paper evaluates the effect of access to social health insurance on the timing of first
prenatal care visit by pregnant women using a discrete time survival analysis and utilizing
data from two rounds of the Ghana Living Standards Survey (GLSS), GLSS V
(2005/2006) and GLSS VI (2012/2013).
The major goals of prenatal care include promoting a healthy pregnancy for the
mother and fetus, as well as educating the mother about pregnancy, birth and infant care.
To help accomplish these goals, the World Health Organization (WHO) recommends a
minimum of eight prenatal care visits, but due to factors such as income, cost, availability
of healthcare facilities, and lack of human resources, these recommendations are not
being met in most developing countries (Jewell, 2009; Gertler and Van der Gaag, 1987).
There is no set time for the first prenatal visit but some studies have shown adverse
7

maternal and infant outcomes associated with late prenatal care visits during pregnancy
(Quick et al., 1981). Understanding the main drivers motivating the decision to delay in
seeking care is an important area of study that can help policy makers implement policies
aimed at curbing maternal deaths and decreasing the delays in seeking prenatal care. The
decision to delay seeking prenatal care can be attributed to a number of factors such as
the cost of health care, access to health insurance, income, marital status, religious reasons
(Kenney and Dubay,1995; and Pagnini and Reichman, 2000).
An important social intervention that was instituted in Ghana to mitigate the cost of
health care was the establishment of the national health insurance scheme (NHIS), aimed
at providing affordable health care to the people of Ghana. This paper seeks to answer
two questions: (1) How does the introduction of social health insurance affect the timing
of a woman’s first prenatal care visit? and (2) Does health insurance increase the
probability of receiving prenatal care? To answer these questions, I use two rounds of
household survey data sets; the first taking place shortly after the national social health
insurance program was implemented and the second, a number of years after the national
insurance roll out. The Ghana National Health Insurance Scheme (NHIS) was instituted
in 2003 to provide equitable and universal access to health care services for all Ghanaians.
Individuals in the informal sector are allowed to voluntarily enroll in the health
insurance program. Voluntary enrollments in insurance programs are mostly seen as
being problematic as people with higher probability of using the program such as the
older and sicker usually enroll in greater numbers than the young and healthy individuals.
Due to the voluntary nature of the Ghana national health insurance program, there is a
potential for pregnant women who would have used prenatal care in absence of the
8

program to self-select into the insurance program. As a result, insurance status is likely
endogenous. To address the endogeneity problem in the insurance status, this paper uses
the Multilevel Multiprocess (MLMP) model and the Mixed Proportional Hazard (MPH)
model which addresses endogeneity (unobserved heterogeneity) in survival analysis and
duration models. The multilevel multiprocess model is used to analyze the impact of
social health insurance on the gestational age at which women receive their first prenatal
visit while the mixed proportional hazard model addresses the impact of social health
insurance on the probability of seeking prenatal care.
In a developing country context, there have been several studies regarding prenatal
care and health insurance. Simkhada et al. (2008) studied the factors affecting the
utilization of prenatal care in developing countries and finds that maternal education,
marital status, cost of care, household income, and having a history of obstetric
complications as the most significant factors affecting prenatal care. In Ghana, Abrokwah
et al. (2014), studied how Ghana’s National Health Insurance (NHIS) program affects
prenatal care usage and out-of-pocket expenditures using a two-part model. The authors
find that access to the national health insurance increases the number of prenatal care
visits, and lowers out-of-pocket expenditures. Smith and Sulzbach (2006), studied the
Community-Based Health Insurance (CBHI) and access to maternal health services for
Ghana, Mali, and Senegal and find that CBHI increases maternal health care access.
There is scant economic literature in the area of applying survival analysis and
duration models in studying health care seeking behavior - for example how people’s
behavior changes over time when they are sick, injured or become pregnant, with and
without the presence of social intervention programs. There are a few studies that have
9

researched different aspects of timing of prenatal care usage including Essex et al.,
(1992), Kenney and Dubay (1995), Currie et al. (1996b) and Rowe and Garcia (2003).
Quick et al. (1981) studied the effect of delayed prenatal care on maternal and infant
health outcomes and find that women who delay seeking prenatal care have a higher risk
of neonatal mortality, higher infant mortality and babies with lower birthweights.
Alderliesten et al. (2007) studied the difference in timing of the first prenatal visit between
ethnic groups in the Netherlands and the effect of some risk factors on this timing using
survival analysis, specifically, the Kaplan Meier survival curve and Cox Proportional
Hazard Model. They find that in comparison to Caucasian Dutch women, there is delay
by all ethnic groups in the timing of their first prenatal visit and these differences are
explained by risk factors such as poor language proficiency in Dutch, lower maternal
education and teenage pregnancies in women born in non-Dutch-speaking, non-Western
countries.
To the best of my knowledge, this is the first paper to evaluate the impact of social
health insurance on the timing of the first prenatal visit by pregnant women using a
survival model, which controls for endogeneity and unobserved heterogeneity. The
literature on developing countries focuses mostly on prenatal care usage and insurance
but not the timing of first prenatal care. Delay in starting prenatal care can lead to higher
infant mortality and babies with lower birthweights (Quick et. al., 1981; and Kenney and
Dubay, 1995). Therefore, it is not just the utilization of prenatal care that matters but also
how early prenatal care is utilized. Since most developing countries are plagued with a
high incidence of maternal and infant mortality, this paper identifies insurance as a factor

10

that reduces delays in seeking prenatal care which can help policy makers in their fight
against maternal and infant mortality.

2.1.1 The Ghana National Health Insurance Scheme
The Ghana National Health Insurance Scheme (NHIS) is a social health insurance
program established by the government of Ghana in 2003 to provide affordable
healthcare, ensure equity in health coverage and improve access to health care services
for all Ghanaians. The NHIS replaced the “cash and carry” system where user fees were
charged for health services.
Informal sector workers who make up the majority of the population could enroll
voluntarily into the NHIS. Formal sector workers however, are mandated to enroll and
receive a payroll deduction of 2.5 percent of income, unless they are able to prove that
they have private health insurance. Informal sector workers who enroll in the NHIS pay
a flat premium payment of 7.2 GhC ($1.82) for the poor and 48GhC ($12.11) for the rich.
There is also an annual registration fee, which ranges from 7 to 50GhC ($1.77 to $12.61).
Groups such as pensioners, people above the age of 70, children under age 18, the “core
poor2” and pregnant women (as of 2008) are exempted from paying premiums.
Statistics by the National Health Insurance Authority (NHIA) on NHIS registration
show that enrolment has increased since operations began in late 2005. Figure 2.1 from
the NHIA 2011 report shows that, enrolment in the NHIS increased from 6% in 2005 to
71% in 2011. Registration in the free maternal care program under the NHIS has also

2

core poor is defined as the unemployed with no visible source of income, no fixed residence, and not living with someone
employed and with a fixed residence)
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increased since its introduction in late 2008. There has been an increase in enrolment
from 380, 000 in 2009 to 774,000 in 2013 as shown in figure 2.2.

2.2 Data and Descriptive Statistics
This study uses data from the 2005/06 and 2012/13 Ghana Living Standards Survey
(GLSS), conducted in September 2005 to September 2006, and October 2012 to October
2013 respectively. At the time of the 2005/06 survey (GLSS V), the national health
insurance roll out had been implemented in only certain districts in the country and by
the 2012/2013 survey (GLSS VI) every district/community had access to social health
insurance. The 2005 GLSS sampled 8,867 households, while the 2012 GLSS sampled
18,000 households. The subsample used for this study includes only women, ages 15
through 49, who were pregnant within one year of the survey date. This reduces the
sample to 978 observations for the 2005, and 1,708 observations for 2012.
There are differences in health insurance coverage for pregnant women between the
2005 and the 2012. At the time of the 2005 survey, not all women had access to the Ghana
national health insurance and pregnant women did not receive free prenatal care.
Pregnant women had to pay premiums before using the NHIS. By the 2012, almost all
women had access to insurance and pregnant women received free prenatal care. Due to
these differences in insurance coverage between the two surveys coupled with the fact
that the 2005 is the first survey after the introduction of the national health insurance,
estimations are done initially using the 2005. The 2012 is later added in a pooled setting
to analyze the effects over time.

12

For this analysis, the time variable of interest is the gestational age at the first prenatal
care visit. Patients are right censored if they didn’t receive prenatal care. Table 2.1
presents the descriptive statistics for the variables used in the analysis for both 2005 and
2012. There is no significant difference in the average number of women who received
prenatal care in both samples. On average, about 90% of women received prenatal care
in both samples. An average of about 10% of the women in the sample in the 2005 had
insurance as opposed to 67% in the 2012. The average gestational age at which women
receive their first prenatal care is 15 weeks for women in the 2005 and 12 weeks for 2012.
Figure 2.3 shows the average time at which insured and uninsured women receive
their first prenatal care for both surveys. Insured women in the 2005 on average receive
their first prenatal care at 13 weeks of pregnancy compared to about 15.3 weeks for
uninsured women. The average timing of first visit is lower for both the insured and
uninsured in the 2012, however, the insured receive care about 3 weeks earlier than the
uninsured. Comparing across surveys, the difference in timing is smaller between the
insured relative to the uninsured.

2.2.1 Nelson-Aalen Estimator Graphs
The Nelson-Aalen estimator is mostly applied to survival data analysis to estimate the
cumulative rate of expected events over time. This technique is used to estimate the
cumulative hazard rate (H(t)) function from censored survival data as an increasing right
step function with increments at the observed failure times. H(t) is the sum of the hazards
at all event times up to t and it also records the number of time we would expect to observe
the hazard over a given period if it were repeatable. The Nelson-Aalen curve shows the
13

relationship between the cumulative hazard rate and time. The cumulative hazard rate in
this paper the cumulative rate of prenatal care utilization. The time variable is the
gestational age at first prenatal visit which is measured in weeks.
Figure 2.4 shows the Nelson-Aalen graph for the sample of women for both the 2005
and 2012 surveys. The blue line shows data from the 2005 and the red line shows data
from the 2012. We can see from figure 2.4 that, consistently overtime, pregnant women
in year 2012 have a higher rate of prenatal care utilization compared to pregnant women
in the 2005. For example, at 10 weeks, a woman in 2012 have a higher utilization rate of
0.6 compared to 0.3 in 2005.
Figures 2.5 and 2.6 show the Nelson-Aalen graphs for the insured and uninsured
women in 2005 and 2012 respectively. For both the 2005 and the 2012, consistently
overtime, insured women have a higher rate of prenatal care utilization compared to
uninsured women.

2.3 Methodology
A major problem of studying the effect of the social insurance in Ghana on the timing
of the first prenatal visit is the issue of endogeneity as pregnant women could self-select
into the insurance program because of the voluntary enrollment associated with part of
the NHIS program. To deal with the issue of endogeneity and unobserved heterogeneity
in insurance status, this paper uses the multilevel multiprocess model and the mixed
proportional hazard model which deals with endogeneity in survival analysis. The
multilevel multiprocess model is used to answer the question: how does the introduction
of social health insurance impact the timing of woman’s first prenatal care visit? While
14

the mixed proportional hazard model is used to analyze the impact of insurance on the
probability of receiving prenatal care.

2.3.1 Multilevel Multiprocess Model (MLMP)
The multilevel multi process models (MLMP) are used to control for selection biases
which arise from unobserved person specific differences. The MLMP model consists of
multilevel proportional hazards equations which include correlated heterogeneity
components, with normally distributed random effects and are used to control for
endogeneity and selection effects. Including jointly normally distributed random effects
allows one to adjust estimates for the correlation of the total underlying residuals, and it
allows one to estimate the covariance matrix of residuals and, hence, the selection effects
(Lillard, 1993).
In controlling for endogeneity in survival analysis, the MLMP models estimate
lognormal survival models jointly with probit models. If the hazard of the event under
study is affected by an endogenous dummy, the hazard in question and the occurrence of
the endogenous dummy are modeled jointly (Lillard et al., 1995):
ℎ =

( )

+

( )

∗ =

( )

+

( )

Where ( ℎ) is the log of the hazard,

∗ is the endogeneous dummy variable, i indexes

individuals and j indexes the recurrent observations. Vector X is a vector of explanatory
variables in the equations. The lognormal model is further reformulated as an accelerated
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failure-time (AFT) model which measures the direct effect of the explanatory variables
on the survival time. The log failure times (τ) model can be represented as:
τ(
τ(

)

)

=

=

( )

+

( )

+

( )

( )

+

+

( )

( )

These equations are seemingly unrelated because the error terms can be correlated. The
AFT model assumes that the distribution of the duration of an individual with covariate
vector X and the transformed duration of

are the same since the covariates affect the

duration proportionally (Bijwaard, 2008). When the coefficient β is greater than zero, the
covariate accelerates the duration, and decelerates the duration when the coefficient is
smaller than zero.

2.3.2 Mixed Proportional Hazard (MPH) Model
The Mixed proportional hazard (MPH) model estimates discrete time proportional
hazards models using maximum likelihood estimation by specifying the hazard rate as
the product of a regression function that captures the effect of observed explanatory
variables, a base-line hazard that captures variation in the hazard over the spell, and a
random variable that accounts for the unobserved heterogeneity. In the mixed
proportional hazard model, the hazard is a function of a regressor

, unobserved

heterogeneity , and a function of time ( ) (Dolton and van der Klaauw, 1995),
( | , ) =
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( )

The function λ(t) is often referred to as the baseline hazard and u|X has a gamma
distribution. Covariates may include fixed or time-varying regressor variables and
variables summarizing the duration dependence of the hazard rate. In estimating the
model, the data is first re-organized so that, for each person, there are as many data rows
as there are time intervals at risk of the event occurring for each person. Mandatory
variables such as unique identifier variable for each subject, a spell week identifier
variable for each subject and a binary dependent variable (If subject i’s survival time is
censored, the binary dependent variable is equal to 0 for all of i’s spell weeks; if subject
i’s survival time is not censored, the binary dependent variable is equal to 0 for all but the
last of i’s spell weeks (week 1, ..., Ti–1) and equal to 1 for the last week (week Ti)) are
created. The data set is then expanded so that there is one data row per person per week
with the probability of receiving prenatal care. The results from the MPH model
incorporates a Gamma distributed random variable to describe unobserved heterogeneity
between individuals. The proportional hazard model measures the effect of the
explanatory variable on the hazard rate, which in the case of this study is the probability
of receiving prenatal care.

2.4 Empirical Results
2.4.1 Multilevel Multiprocess Model Estimation Results
Results from estimation of the 2005 Data is shown in table 2.2 below on the effect of
social health insurance on the gestational age at first prenatal care visit, controlling for
some demographic characteristics using the multilevel multiprocess model to control for
endogeneity. The MLMP models measure the direct effect of the explanatory variables
17

on the survival time. If the time ratio is greater than 1, then the gestational age increases
as the value of the explanatory variable increases. However, if the time ratio is less than
1, then the gestational age decreases as the value of the explanatory variable increases.
Results of two models are presented in table 2.2; model 1 includes the basic
characteristics of the woman and household and model 2 adds regional dummy control
variables. For the main variable of interest, insurance status, the results from table 2.2
show that the impact of insurance on the gestational age at first visit is negative and
statistically significant at the 5% level for both models. The time ratio shows that having
insurance decreases the gestational age at which women receive their first prenatal care
compared to the uninsured. The value of the time ratio suggests that switching from being
uninsured to being insured decreases the time a pregnant woman waits to receive her first
prenatal care by 53 percentage points (1 week). This result is likely explained by the fact
that health insurance lowers health care costs for pregnant women and enables them
reduce the delays in receiving their first prenatal care.
In terms of the other factors affecting the timing of prenatal care, several results are
worth pointing out. Both models show that married women receive prenatal care earlier
than unmarried women. Women who travel longer distance before getting to a health
facility delay their first prenatal visits. Most women in the informal sector are traders
who are mostly in the lower income quintile. The result shows that women who are in
trade delay seeking prenatal care.
Table 2.3 shows results for pooled data using the MLMP model. The results are
consistent with the previous results. More specifically, insurance decreases the
gestational age at first prenatal visit by 47%. Women who have experienced still-births
18

in previous pregnancies receive care earlier than women who have not. The dummy
variable for the survey year is not significant.

2.4.2 Mixed Proportional Hazard Model Estimation Results
The proportional hazard model measures the effect of the explanatory variable on the
hazard rate, which in the case of this study is the probability of receiving prenatal care. If
the hazard ratio is greater than 1, then the probability of receiving prenatal care increases
as the value of the explanatory variable increases. If the hazard ratio is less than 1, then
the probability of receiving prenatal care decreases as the value of the explanatory
variable increases.
The results from table 2.4 shows that having insurance increases the probability of
receiving prenatal care compared to the uninsured in the 2005. As insurance becomes
more affordable and accessible to pregnant women, even those who would have otherwise
not received prenatal care are now more likely to receive care. Insurance is still positive
and statistically significant in the pooled data as shown in table 2.5. The statistically
significant coefficient for the duration variable in both tables 2.4 and 2.5 suggests that,
the further along a woman gets into her pregnancy, the more likely she is to receive
prenatal care. Women with primary school education and lower are less likely to receive
prenatal care compared to women with higher education. Less educated women may be
less likely to realize the benefits of using prenatal care services as compared to educated
women (Matsumura & Gubhaju 2001). Being married also increases the probability of
receiving prenatal care.
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2.5 Conclusions and Policy Implications
This paper studies how the introduction of the Ghana National Health Insurance
Scheme (NHIS) has changed the gestational age at which pregnant women receive their
first prenatal care as well as the probability of women receiving prenatal care. The
paper uses survival analysis techniques to model the gestation age at first prenatal visit
(time to event). The multilevel multiprocess hazard (MLMP) model and the mixed
proportional hazard (MPH) model survival techniques are used to control for unobserved
heterogeneity and endogeneity of the insurance status.
The results show that having insurance significantly reduces the gestational age at
which a pregnant woman receives her first prenatal care. This suggests that women
enrolled in the insurance program receive prenatal care earlier in their pregnancies than
uninsured women. The results also show that having insurance increases the probability
of a pregnant woman receiving prenatal care.
From a policy perspective, this reduction in the timing of the first prenatal visit can
help reduce maternal mortality as certain complications can be detected earlier on and
prevented or treated and thereby reducing deaths from such complications. The WHO can
urge other developing countries to initiate similar social health programs to help produce
improved health outcomes.
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Table 2.1: Descriptive statistics by survey period (bivariate comparison)
2005/2006
GLSS
Mean
SD
0.107 -0.309
15.066 -9.35

2012/2013
Significance of
GLSS
difference
Mean
SD
0.668 -0.47
***
12.75 -9.03
***

Variables
Insurance (=1 If individual had health insurance)
Gestational Age at first Prenatal Visit (weeks)
Prenatal Care (=1 individual had received prenatal
care)
0.925 -0.263 0.941
Demographics
Age
28.866 -7.051 28.845
Urban (1=Urban, 0 = Rural)
0.283 -0.451 0.331
Distance to health facility
97.077 -112.4 58.434
Occupation
Agriculture
0.456 -0.498 0.432
Trading
0.164
-0.37 0.222
Professional
0.011 -0.105 0.042
Education
No education
0.755 -0.431 0.367
Primary education
0.238 -0.426 0.579
Secondary or Higher
0.007 -0.084 0.054
Income quintiles
1st Income quintile
0.56
-0.867 0.482
2nd Income quintile
0.284 -0.605 0.301
3rd Income quintile
0.094 -0.241 0.123
4th Income quintile
0.062 -0.183 0.094
5th Income quintile
0.014 -0.118 0.034
Married (1=Married, 0 = Otherwise)
0.725 -0.447 0.729
Previous pregnancy outcome (1=stillbirth,
0.217 -0.412 0.183
Number of children living
3.118 -2.031 3.044
Number of observations
978
1708
NB: *, ** and *** indicate statistical significance at 10, 5 and 1% respectively
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-0.24
-6.83
-0.47
-63.4

**
***

-0.5
-0.42
-0.2

***
***

-0.48
-0.49
-0.23

***
***
***

-0.73
-0.64
-0.26
-0.16
-0.18
-0.45
-0.39
-2.03

**
***

***
**

Table 2.2: Multilevel Multiprocess Model Regression on the Effect of Social Health
Insurance on Timing of First Prenatal Visit using the 2005/2006 GLSSV
Gestational Age at first Prenatal Visit
Insurance (=1 If individual had health insurance)
Demographics
Age
Urban (1=Urban, 0 = Rural)
Distance to health facility
Married (1=Married, 0 = Otherwise)

Model 1
Model 2
Coefficient Time Ratio Coefficient Time Ratio
-0.752**
-0.296

0.471

-0.649**
-0.312

0.523

0.001
-0.005
0.049
-0.063
0.001**
-0.0002
-0.112**
-0.055

1.001

0.0005
-0.006
0.009
-0.061
0.0003
-0.0002
-0.200***
-0.06

1.0005

0.058
-0.057
-0.150*
-0.079

1.06

0.083
-0.055
-0.103
-0.083

1.087

0.474
-0.291
0.396
-0.288

1.606

0.079
-0.609
0.143
-0.595

1.082

0.032
-0.074
0.14
-0.083
0.013
-0.102
0.204
-0.132

1.032

0.042
-0.077
0.158*
-0.085
-0.012
-0.098
0.135
-0.155

1.043

-0.067
-0.058
0.009
-0.019

0.935

-0.089
-0.057
0.019
-0.02

0.915

Occupation
Agriculture
Trading
Education
No education
Primary education
Income quintiles
1st Income quintile
2nd Income quintile
3rd Income quintile
4th Income quintile
Previous pregnancy outcome (1=stillbirth,
0=livebirth)
Number of children living

1.05
1.001
0.894

0.86

1.486

1.15
1.013
1.226

1.009

1.009
1.0003
0.818

0.902

1.154

1.171
0.988
1.145

1.019

Regional Dummies
No
Yes
1.997***
7.366
2.374***
10.74
0.336
0.634
Number of observations
978
978
*, ** and *** indicate statistical significance at 10, 5 and 1% respectively
Note: The MLMP models measure the effect of the explanatory variables on the gestational age at
first visit.
Constant
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Table 2.3: Multilevel Multiprocess Model Regression on the Effect of Social Health
Insurance on Timing of First Prenatal Visit using the 2005 and 2012
Model 1
Gestational Age at first Prenatal Visit
Insurance (=1 If individual had health insurance)
Demographics
Age
Urban (1=Urban, 0 = Rural)
Distance to health facility
Married (1=Married, 0 = Otherwise)
Occupation
Agriculture
Trading
Education
No education
Primary education
Income quintiles
1st Income quintile
2nd Income quintile
3rd Income quintile
4th Income quintile
Previous pregnancy outcome (1=stillbirth,
0=livebirth)
Number of children living
GLSS, Dummy =1 for 2012

Model 2

Coefficient
-0.626***
-0.226

Time Ratio
0.535

Coefficient
-0.602***
-0.213

Time Ratio
0.548

-0.002
-0.004
0.034
-0.037
0.0002
-0.0002
-0.114***
-0.037

0.998

-0.002
-0.003
0.048
-0.039
0.0001
-0.0002
-0.129***
-0.038

0.998

1.035
1.0002
0.892

0.038
-0.039
-0.112**
-0.049

1.039

-0.028
-0.164
0.001
-0.118

0.972

-0.01
-0.053
0.097
-0.065
0.075
-0.063
0.062
-0.097

0.99

-0.237***
-0.046
0.017
-0.012
-0.03
-0.041

Regional Dummies

No

Constant

0.894

1.001

1.102
1.078
1.064

0.789
1.017
0.97

1.049
1.0001
0.879

0.028
-0.038
-0.114**
-0.048

1.028

-0.087
-0.156
-0.023
-0.114

0.917

-0.004
-0.054
0.113*
-0.064
0.075
-0.062
0.044
-0.095

0.996

-0.245***
-0.045
0.019
-0.012
-0.058
-0.041

0.783

0.892

1.023

1.12
1.078
1.045

1.019
0.944

Yes

2.928***
18.69
2.903***
18.229
-0.236
-0.228
Number of observations
2686
2686
*, ** and *** indicate statistical significance at 10, 5 and 1% respectively
Note: The MLMP models measure the effect of the explanatory variables on the gestational age at first
visit.
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Table 2.4: Mixed Proportional Hazard Model Regression on the Effect of Social Health
Insurance on the Probability of Receiving Prenatal Care using the 2005/2006 GLSSV
Probability of Receiving Prenatal Care
Log of duration
Insurance (=1 If individual had health
insurance)
Demographics
Age
Urban (1=Urban, 0 = Rural)
Distance to health facility
Married (1=Married, 0 = Otherwise)
Occupation
Agriculture
Trading
Education
No education
Primary education
Income quintiles
1st Income quintile
2nd Income quintile
3rd Income quintile
4th Income quintile
Previous pregnancy outcome (1=stillbirth,
0=livebirth)
Number of children living
Regional Dummies

Model 1
Coefficient Hazard Ratio
1.821***
6.178
-0.151

Model 2
Coefficient Hazard Ratio
1.979***
7.235
-0.163

0.529**
-0.212

1.697

0.559**
-0.225

1.749

-0.002
-0.015
-0.274
-0.167
-0.0005
-0.001
0.321**
-0.155

0.998

0.005
-0.016
-0.188
-0.180
0.000
-0.001
0.542**
-0.171

0.995

-0.091
-0.156
0.471**
-0.216

0.913

-0.155
-0.163
0.358
-0.224

0.856

-3.319***
-1.245
-3.215**
-1.245

0.036

-2.813***
-1.285
-2.942**
-1.284

0.060

-0.032
-0.204
-0.346
-0.227
-0.142
-0.289
-0.666*
-0.374

0.969

-0.093
-0.215
-0.415*
-0.237
-0.063
-0.299
-0.487
-0.382

0.911

0.103
-0.176
-0.005
-0.054

1.108

0.179
-0.182
-0.045
-0.056

1.196

No

Constant

0.760
1.000
1.379

1.602

0.040

0.708
0.868
0.514

0.995

0.889
1.000
1.719

1.430

0.053

0.66
0.939
0.614

0.956

Yes

-2.529
0.080*
-3.158
0.043
-1.309
-1.357
Number of observations
12049
12049
*, ** and *** indicate statistical significance at 10, 5 and 1% respectively
Note: The MPH models measure the effect of the explanatory variables on the probability of receiving
prenatal care.
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Table 2.5: Mixed Proportional Hazard Model Regression on the Effect of Social Health
Insurance on the Probability of Receiving Prenatal Care using the 2005 and 2012
Model 1
Model 2
Coefficient Hazard Ratio Coefficient Hazard Ratio
1.588***
4.894
1.686***
5.398
-0.085
-0.088
0.422***
1.525
0.404***
1.498
-0.093
-0.096

Probability of Receiving Prenatal Care
Log of duration
Insurance (=1 If individual had health insurance)
Demographics
Age
Urban (1=Urban, 0 = Rural)
Distance to health facility
Married (1=Married, 0 = Otherwise)
Occupation
Agriculture
Trading
Education
No education
Primary education
Income quintiles
1st Income quintile
2nd Income quintile
3rd Income quintile
4th Income quintile
Previous pregnancy outcome (1=stillbirth, 0=livebirth)
Number of children living
GLSS
Regional Dummies

0.012
-0.008
-0.074
-0.095
-0.0004
-0.0004
0.240***
-0.092

1.012

-0.107
-0.097
0.228*
-0.12

0.899

-0.560**
-0.233
-0.35
-0.223

0.571

0.087
-0.129
-0.205
-0.154
-0.093
-0.16
-0.067
-0.232
0.473***
-0.103
-0.053*
-0.029
0.155
-0.101

1.091

No

Constant

0.929
1.000
1.271

1.256

0.705

0.815
0.911
0.935
1.605
0.948
1.168
1.244

0.012
-0.008
-0.116
-0.101
-0.0001
-0.0004
0.295***
-0.097

1.012

-0.087
-0.099
0.252**
-0.123

0.917

-0.374
-0.239
-0.265
-0.227

0.688

0.065
-0.134
-0.253
-0.158
-0.102
0.162
-0.011
-0.235
0.493***
-0.105
-0.062**
-0.029
0.236
-0.105

1.067

0.890
1.000
1.343

1.287

0.767

0.776
0.903
0.989
1.637
0.94
1.266

Yes

-5.721***
0.003
-5.883
0.003***
-0.385
-0.403
Number of observations
28859
28859
*, ** and *** indicate statistical significance at 10, 5 and 1% respectively
Note: The MPH models measure the effect of the explanatory variables on the probability of receiving
prenatal care.
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Figure 2.1: Graph of the percentage of population enrolled in the NHIS
Source: Ghana National Health Insurance Authority (NHIA)
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Registration of Women under Free Maternal Care
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Figure 2.2: Graph of the number of women registered under Free Maternal Care
Source: Ghana National Health Insurance Authority (NHIA)
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Average Time at First Prenatal Visit
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Figure 2.3: Graph of the average gestational age at first visit for insured and uninsured
women in both 2005 GLSS and 2012 GLSS3

3

There is statistical significant difference both within and between years
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Cumulative Rate of Prenatal Care Utilization
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Figure 2.4: Nelson-Aalen graph for the cumulative rate of prenatal care utilization over
time for both 2005/2006 - GLSS V and 2012/2013 - GLSS VI

29

Cumulative Rate of Prenatal Care Utilization
0.00
0.50
1.00
1.50
2.00
2.50

Nelson-Aalen cumulative hazard estimates

0

10

20
30
gestational age at first visit (weeks)
insurance = no
insurance = yes

40

Figure 2.5: Nelson-Aalen curve for the cumulative rate of prenatal care utilization over
time for insured and uninsured women (2005/2006 - GLSS V)
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Figure 2.6: Nelson-Aalen for the cumulative rate of prenatal care utilization over time
for insured and uninsured women (2012/2013 - GLSS VI)
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CHAPTER 3:
THE EFFECT OF SOCIAL HEALTH INSURANCE ON INFANT MORTALITY
3.1 Introduction
Infant mortality is more pronounced in developing countries compared to developed
countries. In 2015 alone, the risk of a child dying before completing the first year of age
was an average of 51 per 1000 live births in developing countries, compared to only 6 per
1000 live births in developed countries (WHO, 2016). A longstanding policy question is
the extent to which providing certain social services will lower the risk of childhood
mortality. This paper uses birth histories of women in the 2014 Ghana Demographic and
Health Survey (DHS) to evaluate the effect of Ghana's National Health Insurance Scheme
(NHIS) on infant mortality.
Considerable progress has been made over time in Ghana with regards to health care
outcomes, and as a result, infant mortality rates have declined significantly in recent
years. Ghana’s infant mortality rate decreased from 79.8 deaths per 1000 live births in
1990 to 43 deaths per 1000 live births in 2015, a reduction rate of about 46% (WHO,
2016). Globally, the infant mortality rate has decreased from 63 deaths per 1000 live
births in 1990 to 32 deaths per 1000 live births in 2015 (WHO, 2016). Thus, even though
Ghana’s infant mortality rate has decreased (improved), it is still higher than the global
average and has room for more improvement. This reduction in infant mortality can been
attributed to improvements in basic health care, increase in education levels, nonincreasing fertility rates, good health status of mothers, reduction in poverty among others
(Kudamatsu, 2012; Edmond et al., 2006; Gyimah, 2002).
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This paper contributes to the literature in several important ways. First, studying the
relationship between infant mortality and other policy variables at a micro-level is
relatively rare due to the low incidence and lack of data on infant mortality at the micro
level. This explains why most of the studies on infant mortality within the economics
literature, including Bhalotra (2010), aggregate infant mortality to the state level. This
paper overcomes this constraint by using the roster of births in the DHS survey to study
the relationship between health insurance and infant mortality using individual level data
rather than aggregated data. Another complicating factor in studying the effect of
insurance on various outcomes at the micro level is the issue of self-selection into
insurance. As a second contribution, this paper exploits variation in the roll-out dates of
the insurance program at the district level and uses this natural experiment measure to
estimate the effect of insurance on infant mortality.
The ‘intent to treat’ variable is defined as whether or not a surveyed woman’s district
had access to insurance before her child was born. In addition, maternal fixed effects
estimation is used to address the unobserved woman specific characteristics. There are
some time invariant characteristics of the woman that could cause a difference in their
children’s health outcomes and as such maternal fixed-effects is used to control for such
unobserved individual-specific heterogeneity across women in the sample. This study
therefore fills the gap in the literature in the area of how social health insurance programs
affect infant mortality, particularly in a developing country context. The paper finds
evidence that having access to insurance reduces infant mortality, and this reduction in
infant mortality is more significant in rural areas compared to urban areas.
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3.2 Literature Review
There are a limited number of research studies in the literature on the effects of
insurance on infant mortality. Most of the studies have been on countries from other
regions of the world other than Africa and have also been based on aggregate data. These
studies generally find that health insurance either reduces infant mortality or has no effect.
Hanratty (1996) studied the impact of national health insurance in Canada on infant health
by exploiting the variation across provinces in dates of implementation of national health
insurance to control for endogeneity in insurance status. Her proxy for insurance is similar
to the intent to treat variable used in this paper. The author estimates a logit model using
a panel of Canadian counties for the years 1960 to 1975, and finds that the introduction
of national health insurance decreases the infant mortality rate in Canada by about 4percent.
Gruber et al. (2014) studied the effect of social health insurance (Thai 30 Baht
Program) on healthcare access and infant mortality in Thailand using fixed effects
estimation. In controlling for endogeneity in insurance, the authors used previous
insurance programs as a control group because the Thai 30 Baht Program was built on
the previous programs. The results showed that insurance significantly reduces infant
mortality in Thailand. Chen and Jin (2012) studied the impact of the National Cooperative
Medical System (NCMS) on infant mortality in rural China using a cross-sectional
propensity score matching method to control for endogeneity in insurance. The results
from the difference in difference estimator shows that insurance has no impact on infant
mortality in China.
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Other state-level and cross country studies outside Ghana on the effect of factors such as
aggregate income shocks on infant mortality (Bhalotra, 2010; Baird et al., 2011), found
that fluctuations in aggregate income can have important consequences for a lower infant
mortality rate for the first year of life, especially for girls. These studies also find that
periods of recessions increase infant mortality and booms decrease infant mortality.
Most of the studies in the literature on infant mortality in Ghana focus on the
relationships among socioeconomic, demographic factors, and infant mortality (for
example, Osei-Kwakye et.al., 2010; Amankwah, 1996; Binka et al., 1995; Tawiah, 1989).
These papers studied the determinants of infant mortality in specific geographic areas in
Ghana, i.e. the Builsa district and Kassena Nankana district (Northern region), and the
Upper East region, the findings from these areas are not necessarily representative for
other parts of Ghana. Using data from the 1998 Ghana Demographic and Health Survey
(DHS), Gyimah (2002), studied the effects of ethnicity on infant mortality and finds that
socio-economic disparities rather than intrinsic cultural norms among women from
different ethnic groups is the result of ethnic differences in infant mortality.
Maternal fixed effects estimations have been used in the literature to control
unobserved person-specific differences across women. There are a couple of studies that
have used maternal fixed effects estimations (Dunifon et al., 2013; James-Burdumy,
2005; Brien and Swann, 2001) but none of these studies have evaluated the effect of social
health insurance on infant mortality. Brien and Swann (2001) examined the impact of
WIC participation in the US by pregnant women on birth weight, low birth weight,
gestational length, pre-term birth, infant mortality, and neonatal mortality using data from
the 1988 National Maternal and Infant Health Survey (NMIHS). To control for
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endogeneity in entering the WIC program, the authors used maternal fixed effects model
to control for unobserved heterogeneity across women in the sample as well as an
instrumental variables approach. The paper finds that prenatal WIC participation
increases birth weights for black infants by between 5 and 13 percent depending on the
model and estimation technique used. The authors also find an increase in gestational
length as well as a reduction in the likelihood of a neonatal and infant death for blacks
using the differenced model.

3.3 Background
3.3.1 Social Health Insurance Program in Ghana
The Ghana health insurance program introduced in 2003 is the most recent health
system reform in Ghana since the nation achieved independence in 1957. The government
of Ghana established the National Health Insurance Act (650, 2003), whose primary goal
was to provide affordable healthcare, ensure equity in health coverage and improve access
for Ghanaians through the establishment of district-wide insurance schemes.
The health insurance program is funded by four main sources: primary funding source
is the National Health Insurance Levy (2.5 percent of V.A.T.) which accounts for about
70 percent of revenues. The secondary source of funding is payroll deductions (2.5
percent of income) for formal sector employees which also accounts for about 23 percent
of revenues. Premium from informal sector members account for 5 percent while funds
from donations or loans accounts from the remaining 2 percent.
Formal sector workers are mandated to enroll in the insurance program unless they
are able to prove that they have private health insurance. Informal sector workers who
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make up the majority of the population could enroll voluntarily into the NHIS and pay a
flat premium payment of 7.2GhC ($1.82) for the poor and 48GhC ($12.11) for the rich.
Members also pay an annual registration fee, which ranges from 7 to 50GhC ($1.77 to
$12.61). Certain groups such as pensioners, people above the age of 70, children under
age 18, the “core poor” and pregnant women (as of 2008) do not pay premiums but
receive services for free.
According to the Ghana National Health Insurance Authority (2017), the NHIS covers
over 95% of diseases that are common in Ghana and there are no co-payments or
deductibles for treatment of these diseases. Services covered under the NHIS include
outpatient care, inpatient care, maternity care (prenatal care, post-natal care, vaginal and
caesarean delivery), eye care, dental care and emergency care. Services not covered by
the NHIS include dialysis for chronic kidney failure, heart and brain surgery, organ
transplantation, cancer treatment, HIV antiretroviral medicines and plastic surgeries.

3.3.2 District-Level Variation in Implementation
The National Health Insurance Scheme is administered at the district level. Districts
implemented the NHIS at different times, and as such, we can use the district-level
variation in the dates of implementation of the NHIS to overcome the issue of voluntary
enrolment for informal sector workers. At the time of the 2013-14 survey used in this
study, all districts had access to the national insurance program. Six districts operated
their own health insurance schemes prior to the national rollout. At the time of the national
rollout of the NHIS in 2005, 38 districts of the existing 110 districts had access to social
health insurance. An additional 28 districts were created in 2006, bringing the number of
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districts up to 138. In February 2008, there were more districts created and this brought
the number to 170 districts in Ghana. All districts in our sample had rolled out their
program by the end of 2008. We therefore have 170 districts in our data as any additional
districts created after 2008 already had implemented the NHIS. Figure 3.1 summarizes
the timing of the district roll-out of the Ghana national health insurance scheme. This
figure is shown using the original 110 districts that were already in place at the time initial
implementation of the NHIS as the new districts were created out of the existing ones.
Because districts rolled out the NHIS at different times, we can use the district-level
variation in the dates of roll out of the NHIS to address the issue of voluntary enrolment
into insurance for informal sector workers. A similar instrument concept was used by
Abrokwah et al. (2014). More specifically, this paper proxies for individual insurance
status using an intent to treat variable which identifies whether the district in which a
woman surveyed lives had access to the national health insurance before her child was
born. This variable is a policy variable that helps us to determine the effect of introducing
social health insurance on infant mortality, without the effects of self-selection into
insurance.

3.3.3 Infant Mortality in Ghana
The Infant mortality rate in Ghana has been consistently decreasing in recent decades.
Figure 3.2 uses data from the World Development Indicators (WDI) to show changing
infant mortality rates from 1990 to 2015. In this figure, Ghana’s infant mortality is
compared with that of Sub Saharan Africa and the lower middle-income countries,
because Ghana is a part of the Sub Saharan African Region and also classified as a
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member of the lower middle-income countries based on income per capita. The graph
shows that Ghana’s infant mortality rate has been falling steadily over the years and has
consistently been lower than that of the Sub Saharan African region. When compared
with the level of infant mortality for the group of lower middle-income countries, Ghana’s
infant mortality was initially lower but then began to lag behind the rates of other lower
middle-income countries.

3.4 Data and Methodology
This paper uses the 2014 Ghana Demographic and Health Survey (DHS), which is
the most recent in the series of similar surveys conducted by the Ghana Statistical Service
(GSS), the Ghana Health Service (GHS), and National Public Health Reference
Laboratory (NPHRL) and other international partners. The data used in this paper
comprises of a total sample of 9,396 women of child-bearing ages 15 to 49 years from
whom birth history, background and household information was collected. Due to the
specific interest of this paper on infant mortality, women who have never given birth are
dropped.
For the purposes of this analysis, I construct a panel of women using the DHS birth
roster. Each woman has an entry in the data for each live birth. This results in 20,000
observations and 6,408 women. I restrict the sample to children born between 1994 and
2014 to provide a roughly even distribution between children who were born before the
social health insurance became available and those who were born after it was rolled out.
The dependent variable is the under-one infant mortality or death of a child within the
first year of life. The measure of infant mortality is an indicator that takes on the value of
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one if a child died at an age younger than 12 months. Figure 3.3 shows the number of
births and the infant mortality rate from 1994 to 2014. Table 3.1 describes the infant
mortality data by location of residence. Among the children in the sample, the infant
mortality rate averages about 53 deaths per 1000 live births, which is roughly in line,
although somewhat higher than, the official the national average of about 44 deaths per
1000 live births for Ghana in 2014. The infant mortality rate is higher among children
living in the rural areas.
The main independent variable for this study is the insurance status. Because the
survey only asks women about insurance status at the time of the survey (2014), we do
not know a woman’s insurance status for earlier births. The ‘intent to treat’ insurance
variable used in this analysis has a value of 1 if the mother’s district had access to
insurance before the child was born and 0 otherwise. The mother’s age at birth is highly
correlated with time and is also picking up the effect of time in this paper. For the birth
order, the births are in ascending order where firstborns are given a value of one,
secondborns two, etc. Some studies including Gyimah (2002) have found a U-shaped
relationship between mortality and birth order which assumes that the risk of death is
highest at both the lower and upper ends. The World Health Organization recommends a
minimum interval of at least 24 months before attempting the next pregnancy after a live
birth to help reduce the risk of adverse maternal, perinatal and infant outcomes. The
variable narrow spacing therefore takes a value of 1 if birth spacing among children is
less than 24 months and 0 otherwise. Multiple births including twins and higher order
multiples births such as triplets are high-risk pregnancy and birth and these high-risk
groups contribute to the higher rate of childhood mortality.
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Table 3.2 describes the other variables used in the study and compares the means by
the insurance status at the birth of the child. The total number of births for which mother
had access to insurance was 13,046, representing approximately 65% of the sample, while
the remaining 6,954 did not have access to insurance. Without controlling for other
factors, we see that infant mortality is higher among children with mothers who did not
have access to insurance at birth. On average, the birth spacing among children whose
mothers did not have access to insurance at birth is lower than that of the insured. The
mother’s age during child birth on average is higher for births occurring when the mother
had access to insurance.
This paper uses a panel data analysis with maternal fixed effects and estimates both
linear probability model (LPM) and logit models. Using the roster of births from the DHS,
I construct a panel of mothers and their births covering the years 1994 to 2014. It is
important to note that this is an unbalanced panel data set. Typically, in panel data
settings, researchers have data on many individuals in more than one period and therefore
are able to estimate individual fixed effects models. The data used here are somewhat
different because it is a cross-sectional data set with one or more children to a mother.
This allows for analyzing unobserved, maternal characteristics that otherwise would not
be possible.
The LPM model takes the following form:
=
where dependent variable

+

+

(1)

+

, is an indicator that takes on the value of one if child i born

to mother j died within his or her ﬁrst year of life, zero otherwise.

,

is a measure of

insurance using an intent to treat variable which identifies whether the district in which a
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woman lives had access to the national health insurance before her child was born.

is

a vector of other birth-specific and mother-specific control variables such as the child’s
gender, multiple birth, narrow spacing, birth order and the mother’s age at child birth.
There are indicators for each child and mother since the maternal fixed effects models
contain at least two children from each woman.
The Logit model takes the following form:
=
where

+

is the natural logarithm;

+

+

(2)

̂ is the probability that a child dies before his or her

first birth day; 1 − ̂ represents the probability that a child lives up to his or her first
birth day;

is the “odds ratio”.

Estimation by LPM and logit (I estimate both logit and logit FE) can have different
advantages and disadvantages. When it comes to the interpretation of the coefficients, the
LPM provides more straightforward interpretation. However, the predicted values of the
LMP model can be greater than one and less than zero and such values are theoretically
not possible. The coefficients from the logistic regression can take values between - ∞
and + ∞ and be directly related to odds of an outcome. On the other hand, fixed effects
estimators of nonlinear panel models such as logit can be severely biased and inconsistent
due to the "well-known" incidental parameters problem (Fernandez-Val, 2009; Green,
2008)4. Another problem with the fixed effects logit model is that, it drops observations
with no variations. That is mothers who did not have deaths among their children or those

The case where the number of parameters grows with the number of observations and as a result the parameter estimates can never
converge to their true value as the sample size increases.
4
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who had all children die are dropped and this drastically reduces the number of
observations. The logit model without fixed effects is also not able to control for
unobserved heterogeneity among women in the sample. For this reason, we present all
three sets of estimates.

3.5 Estimation Results
This paper uses the LPM - fixed effects model, logit model and a logit - fixed effects
model to estimate the effect of social health insurance on infant mortality. Two different
models are used for the estimations. The first model includes all the explanatory variables
with the exception categories of the birth order. The second model then incorporates the
birth order variable. In model 2, I break down the birth order into different categories to
test for the presence of a U-shape in the mortality - birth order relationship present in the
literature. The U-shaped mortality - birth order relationship assumes that the risk of death
is higher for first order births, decreases for second and third order births and rises
gradually thereafter.
Table 3.3 shows the results of the effect of insurance on infant mortality using the full
sample. For the LPM-FE model, the coefficient implies that a one unit change in access
to insurance results in a decline in the probability of infant mortality of 4%. The logit and
the logit-FE estimations present the odds ratios. The odd ratios from these logit models
suggest that the odds of a child dying before his or her first birthday is lower for those
with access to insurance. Specifically, the odds of a child with insurance dying are 58%
(based on Logit model 1) of the odds of those without insurance. Put another way, those
with insurance are 1.72 times more likely to have a child survive the first year.
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Infant mortality is higher among male children than for female children and this result
is consistent with several studies (Gemperli, 2004; Baiden et al., 2006; Mustafa and
Odimegwu, 2008). It has been reported that for biological reasons, males are more prone
to die in the first few months of life. There is also higher infant mortality among children
with less than 24 months’ interval between births but only for the logit model. Children
born as twins or other multiple births are at a higher risk of dying before they turn one
than single birth children. The fixed effects models suggest that each additional birth
decreases the likelihood of the child dying. This is consistent with a strand of the literature
which shows a decline in infant mortality for high-order births (Gubhaju et al., 1987).
The estimation of the categories of the birth order in model 2 is not comparable to the
birth order effect being u-shaped. The results show that, compared to the first births, the
risk of death is lower for all subsequent order births.
Tables 3.4 and 3.5 repeat the estimations of table 3.3 but split the sample into rural
and urban areas. This estimation is done to evaluate the locational differences in the
impact of social health insurance on infant mortality. The results from table 3.4 for urban
areas show that access to insurance has no statistically significant impact on infant
mortality for children who live in urban areas of the country in all models. On the other
hand, having access to social health insurance in a rural area significantly reduces infant
mortality across all the models as shown in table 3.5. These results show that a mother
having access to insurance before giving birth only significantly reduces infant mortality
among children living in the rural areas but not urban areas. Some studies have shown
that mother’s education, income and also access to health facilities are key determinants
of infant mortality (Mustafa et.al., 2008; Edmond et al., 2006; Gyimah, 2002). The NHIS
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is aimed at improving equity in access to healthcare in Ghana. From table 3.1, about 80%
of women living in urban areas reported that they do not have any problems getting access
to a health facility as against 58% from rural areas. This suggests that access to health
service was less of a problem in urban areas as it is in rural areas. This might explain the
insignificant results for children living in urban areas.

3.6 Conclusions
Governments and policymakers in several developing countries have introduced
social health insurance programs with the aim of increasing access to health care at
affordable prices. This is particularly important for reaching the targets for maternal and
child health set out in the United Nation’s Millennium Development Goals. More
specifically, the Millennium Development Goals stipulated a reduction of infant mortality
by two thirds between 1990 and 2015 which the Ghana NHIS aimed to improve.
This paper studies the impact of Ghana’s National Health Insurance (NHIS) on infant
mortality. Since its introduction, the program has been associated with rapid and
substantial changes in health care use. This study examines the impact of health insurance
by comparing access to insurance by mothers whose districts implemented NHIS before
their children were born and those who did not have insurance. This paper finds that
access to social health insurance significantly reduces the probability that a child will die
before his/her first birthday. Children with insured mothers are 1.72 times more likely to
survive their first year.
Furthermore, after splitting the data into the rural and urban areas, the results suggest
that having access to social health insurance significantly reduces infant mortality in rural
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areas and does not significantly impact the level of infant mortality in the urban areas.
This may be due to the fact that most people in urban areas already have access to health
facilities and insurance is able to reach and improve access in rural areas.
From a policy perspective, this reduction in infant mortality suggests that social health
insurance program in Ghana is helping the country move toward attaining its Millennium
Development Goals of improving child health outcomes. This can serve as a case study
to support WHO’s efforts of improving health outcomes in developing countries across
the globe.
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Table 3.1: Descriptive Statistics by Location of Residence

Variables
Infant Mortality (deaths per 1000)
Education
No education
Primary education
Secondary education
Higher education
Income quintiles
1st Income quintile
2nd Income quintile
3rd Income quintile
4th Income quintile
5th Income quintile
Distance to Health Facility (1=Not a problem)

Urban
49

Rural
55

0.508
0.218
0.268
0.006

0.272
0.18
0.496
0.051

0.481
0.311
0.162
0.043
0.004
0.584

0.094
0.103
0.236
0.294
0.273
0.806

Table 3.2: Descriptive Statistics by Insured and Uninsured using 'intent to treat'
Significance
Insured Uninsured of difference

Variables
Infant Mortality (1= death before age 1, 0 = no deaths)
Child's gender (1=male, 0=female)
Multiple births (1= twins and triplets, 0=single birth)
Narrow Spacing (1= birth spacing less than 24 months)
Mothers Age at child birth
Birth order
Birthorder1
Birth order 2-4
Birth order 5 & Up
Observations
*** p<0.01, ** p<0.05, * p<0.1
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45
0.524
0.043
0.113
28.189
3.224
0.243
0.514
0.242
13,046

77
0.508
0.034
0.143
26.156
3.06
0.255
0.532
0.213
6,954

***
***
***
***
***
*
**
***

Table 3.3: Estimations on the Effect of Insurance on Infant Mortality for the Full
Sample
LMP - FE Model
Model 1 Model 2
-0.039*** -0.037***
-0.014
-0.014
Child's gender (1=male)
0.009**
0.009**
-0.004
-0.004
Mothers Age at child birth
0.005***
0.001
-0.001
-0.001
Multiple Births
0.144*** 0.143***
-0.02
-0.02
Narrow Spacing
0.004
0.007
-0.007
-0.006
Birth order (all)
-0.021***
-0.005
Birth order 2-4
-0.039***
-0.006
Birth order 5 &Up
-0.048***
-0.01
Constant
0.007
0.079***
-0.022
-0.016
Observations
20,000
20,000
Number of mothers
6,408
6,408
Robust Standard errors (clustered by mothers) in parentheses.
*** p<0.01, ** p<0.05, * p<0.1
Infant Mortality
Insurance Available

Note: The logit model estimates are odd ratios
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Logit Model
Model 1 Model 2
0.583*** 0.570***
-0.084
-0.082
1.156** 1.154**
-0.069
-0.069
0.975***
0.99
-0.008
-0.007
4.051*** 4.296***
-0.547
-0.59
1.695*** 1.967***
-0.138
-0.168
1.057*
-0.033
0.635***
-0.054
0.893
-0.114
0.105*** 0.105***
-0.022
-0.021
20,000
20,000
6,408
6,408

Logit - FE Model
Model 1 Model 2
0.469*** 0.497***
-0.066
-0.07
1.167**
1.192**
-0.091
-0.094
1.044*
1.007
-0.024
-0.015
5.794*** 5.622***
-1.055
-1.006
1.064
1.244**
-0.104
-0.127
0.788***
-0.05
0.453***
-0.055
0.413***
-0.089

3,896
828

3,896
828

Table 3.4: Estimations on the Effect of Insurance on Infant Mortality for Urban Areas
LMP - FE Model
Logit Model
Model 1
Model 2
Model 1 Model 2
-0.017
-0.014
0.933
0.921
-0.016
-0.016
-0.156
-0.155
Child's gender
-0.004
-0.004
0.938
0.931
-0.006
-0.006
-0.097
-0.096
Mothers Age at child birth
0.004**
0.000
0.975*
0.981
-0.002
-0.001
-0.013
-0.012
Multiple Births
0.163***
0.162*** 4.760*** 4.848***
-0.033
-0.033
-0.982
-1.011
Narrow Spacing
-0.005
-0.004
1.583*** 1.747***
-0.012
-0.011
-0.256
-0.281
Birth order (all)
-0.020***
1.054
-0.007
-0.044
Birth order 2-4
-0.029***
0.714***
-0.009
-0.08
Birth order 5 &Up
-0.021
1.172
-0.019
-0.221
Constant
0.004
0.082*** 0.092*** 0.103***
-0.037
-0.028
-0.036
-0.04
Observations
7,850
7,850
7,850
7,850
Number of mothers
2,920
2,920
2,920
2,920
Robust Standard errors (clustered by mothers) in parentheses.
*** p<0.01, ** p<0.05, * p<0.1

Infant Mortality
Insurance Available
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Logit - FE Model
Model 1
Model 2
0.707
0.767
-0.168
-0.182
0.927
0.9
-0.122
-0.12
1.061*
1.001
-0.038
-0.027
6.401*** 6.236***
-1.918
-1.831
0.945
1.038
-0.173
-0.202
0.737***
-0.079
0.512***
-0.105
0.614
-0.232

1,328
315

1,328
315

Table 3.5: Estimations on the Effect of Insurance on Infant Mortality for Rural Areas
LMP - FE Model
Logit Model
Logit - FE Model
Model 1
Model 2
Model 1
Model 2 Model 1 Model 2
-0.054*** -0.053*** 0.444*** 0.438*** 0.358*** 0.367***
-0.02
-0.02
-0.084
-0.083
-0.064
-0.066
Child's gender
-0.012** -0.012**
0.828**
0.831** 0.811**
0.799**
-0.005
-0.005
-0.062
-0.062
-0.079
-0.078
Mothers Age at child birth 0.004**
0.001
0.978*
0.998
1.009
1.009
-0.002
-0.001
-0.011
-0.009
-0.032
-0.019
Multiple Births
0.133*** 0.132*** 3.842*** 4.140*** 5.374*** 5.340***
-0.024
-0.025
-0.654
-0.723
-1.233
-1.217
Narrow Spacing
0.007
0.012
1.698*** 2.017***
1.086
1.337**
-0.008
-0.008
-0.17
-0.223
-0.126
-0.162
Birth order (all)
-0.019***
1.044
0.871*
-0.006
-0.045
-0.072
Birth order 2-4
-0.047***
0.570***
0.417***
-0.007
-0.063
-0.064
Birth order 5 &Up
-0.060***
0.714**
0.359***
-0.012
-0.117
-0.095
Constant
0.050*
0.110*** 0.167*** 0.158***
-0.027
-0.021
-0.041
-0.038
Observations
12,150
12,150
12,150
12,150
2,568
2,568
Number of mothers
3,488
3,488
3,488
3,488
513
513
Robust Standard errors (clustered by mothers) in parentheses.
*** p<0.01, ** p<0.05, * p<0.1
Infant Mortality
Insurance Available
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Figure 3.1: Graph of the timing of district roll-out of Ghana's NHIS (out of 110
districts)
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Figure 3.2: Graph of the infant mortality rate for Ghana, Sub Saharan African and lower
middle-income countries
Data Source: World Development Indicators (WDI)
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Births and Infant Mortality from 1994 - 2014
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Figure 3.3: Graph of the number of births based on the sample and the infant mortality
rate from the World Development Indicators from the period 1994 to 2014
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CHAPTER 4:

THE EFFECTS OF SOCIAL HEALTH INSURANCE ON HEALTH CARE
UTILIZATION AND OUTCOMES OF CHILDREN
4.1 Introduction
The incidence of low birth weight and health care utilization are crucial factors in
infant survival. In this paper, I study three important measures related to infant health—
birthweight, health care utilization, and vaccination. A child’s birth weight or size at birth
is a very important indicator of the child’s vulnerability to the risk of childhood illnesses
and the chances of survival. According to the World Health Organization, about 15% to
20% of all births worldwide result in children with low birth weight, representing more
than 20 million births a year. In Sub Saharan Africa, an estimated 13% of births occur
with low birth weights (weighing < 2500 grams at birth). Most of these results can be
attributable to the health status of mothers, and whether they sought an adequate number
of prenatal care visits during the period of pregnancy. The cost of health care in
developing countries can be a big constraint to accessing health care, due to the large out
pocket expenses in the absence of health insurance.
Seeking health care for children when they are sick can help cure many illnesses
which otherwise leads to fatal outcomes. Vaccines are a critical preventive measure
against several diseases. According to the UNICEF, vaccinations save up to 3 million
children each year, however, in 2015, nearly one in five infants - 19.4 million children missed out on the basic vaccines they need to stay healthy. Understanding the factors that
affect certain health outcomes like low birth weight, as well as the level of health care
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utilization is an important topic for public health policy makers as well as the WHO in
formulating maternal and child health policies.
An important constraint to healthcare access in most developing countries stems from
the large out-of-pocket payments incurred at the point of use, which when unplanned can
lead to financial breakdown. Health insurance can protect households from such financial
breakdown. The Ghana National Health Insurance Scheme (NHIS) is one of the first
health care financing reforms in Sub Saharan Africa (SSA) which is aimed at providing
affordable healthcare, ensuring equity in health coverage and also improving access to
health care services. This paper studies the effect of the Ghana's social insurance program
on children's healthcare utilization and health outcomes. Two child health care utilization
variables are used in this paper, a child’s vaccination and the probability of seeking
treatment when sick. The child’s health outcome is measured using the child’s birth
weight.
Most studies have shown that children who are uninsured have lower utilization levels
(Newacheck et al., 1998; Skinner and Mayer, 2007; Cousineau and Farias, 2009).
Although having insurance increases utilization of care, there has not been a consensus
on the effect of insurance on children’s health outcomes. For example, Hanratty (1996),
showed that having access to the Canadian national health insurance is associated with
significant reductions in the incidence of low birth weight. Ibrahim and O’Keefe, (2014),
using data from Northern Ghana, found no significant effect of insurance on the incidence
of low birth weight.
Studying the effect of insurance on various outcomes can be complicated by the issue
of self-selection, and in this case self-selection of mothers into insurance. To control for
55

self-selection into the insurance program, we exploit the difference in timing of a district’s
access to the national health insurance and child birth to instrument for insurance
enrollment. This paper therefore instruments for actual insurance status using a variable
which is defined as whether or not a surveyed woman’s district had access to insurance
before her child was born.
This paper adds to the limited knowledge in the literature about the effect of social
health insurance on child health care utilization and health outcomes in developing
countries. This is the only study, to the best of my knowledge, in the literature that looks
at the effect of insurance on the incident of low birth weight and children hospital visits
while controlling for endogeneity in insurance status. Using a sample of births in Ghana
from 2008 Ghana Demographic and Health Survey (DHS), the results suggest that access
to insurance increases the likelihood that a child will receive treatment when sick and also
reduces the incidence of low birth weight among children.

4.2 Literature Review
The literature focusing specifically on the effect of national health insurance systems
on utilization and health outcomes is limited. Many of these studies investigate the effects
of social health insurance on a number of outcomes. The populations studied vary from
infants and children (Currie and Gruber, 1996a; Hanratty, 1996), working adults (Perry
and Rosen, 2001) to elderly persons (Chen et al., 2007; Decker and Remler, 2004).
Among them, two in particular focused on investigating the causal effects of social health
insurance on utilization and health outcome for children. Both studies utilized entrance
into their various insurance programs to construct a natural-experimental research design.
56

Currie and Gruber (1996a) exploited variation in Medicaid eligibility thresholds by state,
year, and age of child health to study the effects of Medicaid on low-income children.
They find that access to Medicaid significantly reduces child mortality and also increases
the utilization of medical care among low-income children. Hanratty (1996) studied the
impact of national health insurance on infant health by exploiting the variation across
provinces in dates of implementation of national health insurance to control for
endogeneity in insurance status. The author finds that, the introduction of national health
insurance significantly reduces the infant mortality rate and the incidence of low birth
weight in Canada.
With respect to Ghana, most of the studies in the literature on child health outcomes
in Ghana only focus on the relationships among socioeconomic, demographic factors,
and health outcome (Gyimah, 2002; Amankwah, 1996; Benefo and Schultz, 1996).
Ibrahim and O’Keefe (2014) examined trends in low birth weight (LBW) among infants
born under the NHIS with infants born during the Cash and Carry system in Tamale, the
regional capital of the Northern Region of Ghana. This study used sampled birth records
from birth registry folders at the Tamale Teaching Hospital (TTH). The authors find no
significant difference in the increase in birth weights for deliveries under NHIS and those
under Cash and Carry. However, the paper does not control for self-selection into
insurance. The study is also only limited to a small geographic area and therefore results
are not necessarily representative for other parts of Ghana.
There is a small literature on the effect of the Ghana's National Health Insurance
(NHIS) program on healthcare utilization and health outcomes. Most of the studies on
healthcare utilization mainly focus on the effects of factors such as distance, cost, income
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and other socio-economic determinants on utilization (Arthur, 2012; Abor et al., 2011;
Yakong et al., 2010; Buor, 2003; Asenso-Okyere et al., 1998). Studies that analyze the
insurance – utilization relationship either study maternal (Abrokwah et al., 2014; Mensah
et al., 2010) or adult health care utilization (Blanchet et al., 2012) but not healthcare
utilization by children. The only studies that evaluate the insurance – utilization
relationship among children in Ghana is Bonfrer et al. (2016), who studied the effect of
the Ghana’s National Health Insurance Scheme on maternal and infant health care
utilization using propensity score matching to control for endogeneity in insurance status
and data from Ghana Demographic and Health Survey (DHS). For infant health care
utilization, this study used a variable which measures if a child received vitamin A and
child vaccinations. They find that the NHIS has no effect of their child utilization
variables (vitamin A supplements and child vaccinations).
Much of the existing literature is faced with sample selection problems associated
with endogeneity in selecting health insurance programs. Most studies are not able to
address the issue of endogeneity and are therefore only able to observe correlations but
not causal effects (Short and Lair, 1994; Waters, 1999; McWilliams et al., 2004; Ibrahim
and O’Keefe, 2014). Due to the high costs required to conduct a randomized controlled
experiment of health insurance, the RAND Health Insurance Experiment remains the only
study in the literature to date. This study however was not on health insurance but the
effects of cost-sharing on utilization and health outcome (Newhouse et al., 1993). Studies
such as Currie and Gruber (1996a) and Hanratty (1996) use a natural-experimental design
that take advantage of some policy interventions and health system reforms to control for
endogeneity in insurance status.).
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4.3 Social Health Insurance System in Ghana
The National Health Insurance Scheme (NHIS) was established under Act 650 of
2003 by the Government of Ghana to provide a wide range of health care services to
Ghanaians. The primary goal of the Ghana National Health Insurance program is to
provide affordable healthcare, ensure equity in health coverage and also improve access
to health care for all Ghanaians.
The primary source of funding for the National Health Insurance program is the
National Health Insurance Levy which constitute about 70 percent of revenues. The
payroll deductions (23 percent), premium from informal sector members (5 percent) and
funds from donations or loans (2 percent) are the other sources of funding.
Membership into the insurance program is voluntary for informal sector workers who
make up the majority of the population (constitute about 80% of the sample) but
mandatory for formal sector workers. Informal sector workers, who enroll in the NHIS
pay a flat premium payment of 7.2GhC ($1.82) for the lowest income group and 48GhC
($12.11) for the highest income group. In practice, a flat premium payment of 7.2GhC
($1.82) per annum is charged due to the difficulty in verifying income in the informal
sector. There is also the payment of an annual registration fee, which ranges from 7 to
50GhC ($1.77 to $12.61). All children below 18 years old with parents or guardians
covered under the NHIS can receive insured services for free after enrolling into a scheme
and paying about 2 US$ for an insurance card. These children do not have to pay any
insurance premium. Services covered under the NHIS include outpatient care, inpatient
care, maternity care (prenatal care, post-natal care, vaginal and caesarean delivery), eye
care, dental care and emergency care.
59

Child vaccinations are not covered under the NHIS. There have however been free
child vaccination programs by the Global Alliance for Vaccines and Immunization
(GAVI) organized jointly with the Ghanaian government since 2001 (GAVI, 2017). To
improve child health, the government of Ghana conducts both routine and supplemental
immunization activities. The supplemental immunizations (vaccinations) are organized
twice a year countrywide in Ghana on specific days called National Immunization Days
(NID). The National Immunization Day (NID) campaigns aim at addressing the gaps in
routine child immunization coverage by providing vaccinations to children who were not
reached by routine vaccination services (Msiska and Meekers, 2013).

4.3.1 Insurance Implementation at the District-Level
The National Health Insurance Scheme is administered at the district level which is
called the District Mutual Health Insurance Schemes (DMHIS). Districts differ in when
they were able to implement the program, in how it is administered and in how people
register.
This paper takes advantage of the gradual rollout of the NHIS throughout Ghana
between 2005–2006 to provide exogenous variation in access to health insurance. No
individual in any district had any control over when his/her district had access to health
insurance. Therefore, the rollout of the NHIS in Ghana over the period was arguably
random. Because districts rolled out the NHIS at different times, I exploit the difference
in timing of a district’s access to the national health insurance and child birth to address
the issue self-selection arising from the voluntary enrolment into the insurance program
for informal sector workers. More specifically, this paper instruments for actual insurance
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status using 2 variables. One instruments for actual insurance status in the low birth
weight equation and the other in the health care utilization and vaccination equation. The
first instrument which is for the low birth weight equation is defined as whether the
district in which a surveyed woman lives had access to the national health insurance
before her child was born. The second instrument for the utilization equation is defined
as whether the district in which a surveyed woman lives had access to the national health
insurance before the survey date.

4.4 Data Description
This paper uses the 2008 Ghana Demographic and Health Survey (DHS), which is a
nationally representative household survey. The DHS collects information for each live
birth of women in the sample. These women are asked more detailed information about
their most recent births. I therefore restrict the sample to children born between 2003 and
2008, which is ages 0 to 5 years, in order to use the more detailed information about these
children. This limits our sample to 2954 children from 1992 mothers.
The dependent variables for this analysis are a health outcome variable and two child
health care utilization variables. The health outcome variable is low birth weight which
is a dummy variable equal to one for birth weights lower than 2500 grams and 0
otherwise. For the first utilization variable, the survey asks if the child has been sick in
the past two weeks. If they answer no, they are dropped from the sample and this further
limits the sample to 858 children. If the answer is yes, the survey then asks whether the
child visited a health facility for treatment. The second utilization variable is the child’s
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vaccination status. This variable takes a value of 1 if the child received any vaccinations
in last 2 years as part of the National Immunization Days campaigns and zero otherwise.
The actual insurance status is endogenous because informal sector workers can
voluntarily enroll into the NHIS. The survey only asks women about insurance status at
the time of the survey (2008) and thus we do not know a woman’s insurance status for
earlier births. The instrument is the length of time that the woman had access to insurance
in her district at the time the child was born to control for endogeneity in insurance status
for the low birth weight equation. For the utilization variables, the instrument is the length
of time that the woman had access to insurance in her district at the time of the survey.
Table 4.1 describes the other variables used in this study and compares the means by
actual insurance status. The majority of the differences in means between the insured and
the uninsured are statistically significant, except for a few characteristics such as the child
vaccination, children under the age of 1, breastfeeding, if the child had a fever or a cough,
age of the woman at birth for ages 20-29 and above 39 as well as the middle-income
groups. The total number of children whose mother was insured was 1,286, representing
approximately 44% of births, while the remaining 1,668 representing 56% were
uninsured. Without controlling for other factors, table 4.1 shows that children with
mothers who did not have access to insurance are more likely to receive treatment when
sick. On average about 76% of children with insured mothers received treatment when
sick as opposed to 56% for the uninsured. Children with insured mothers are less likely
to have lower birth weight and are also more likely to receive vaccinations. Insured
women are more likely to receive at least the recommended prenatal visits (8 or more) on
average and live in urban areas. Socioeconomic inequalities exist in insurance enrollment
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as high income households are more likely to be insured compared to low income
households. Some studies have suggested that, the low rate of enrollment among the poor
has to do with the fact that fees could be too high or perceived benefits too low for them.
The likelihood of being insured is higher among women who gave birth between the ages
of 20 to 29 and 30 to 39 compared to women below the ages of 20 and those above 39
years. Women with higher levels of education are more likely to have insurance.

4.5 Methodology
This paper uses the 2008 DHS to evaluate the effect of insurance on children’s
utilization of healthcare and their health outcomes. The basic model predicts whether a
child visited a health facility in the last two weeks for treatment of an illness, had received
vaccinations in the past two years and the child’s birth weight as a function of the
insurance status of the mother at birth of the child and other individual and mother
characteristics. The empirical model used for this study is:
=
where dependent variable

+

+

+

, indicates utilization or health outcome for child i.

measure of the insurance status.

,

is a

is a set of control variables which include some child

characteristics: age, sex, birth order, type of child's illness and breastfeeding. Mother
characteristics: prenatal visits, income level, mothers age at birth, education level, marital
status and demographic characteristics: regional dummies and residential location are
also included.
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A major concern with studying the effects of the Ghana National Health Insurance
program is that informal sector workers can voluntarily enroll, implying that health
insurance is not randomly assigned. Without randomization of enrollment into insurance,
it is difficult to establish the causal effects of insurance due to the issue of self-selection.
To address endogeneity of health insurance, this paper exploits the district-level variation
in the dates of implementation of the national health insurance relative to when the child
was born as an instrument for insurance enrollment. This instrument is defined as whether
a woman surveyed lives in a district which had the national health insurance scheme
already in operation before her child was born for the low birth weight equation. This
implies that the instrument takes on a value of 1 for women in districts that had insurance
in operation at the time the child was born.
In estimating a model with a binary dependent variable and an endogenous regressor,
the standard approach is to use an instrumental variables technique. To control for
endogeneity in insurance status, this an instrumental variable technique, two-stage least
squares (2SLS) estimation technique.

4.6 Estimation Results
This section shows results of the effects of health insurance on healthcare utilization
and health outcomes of children, controlling for individual, household, demographic and
controlling for endogeneity, using an instrumental variable estimation technique,
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particularly, two-stage least squares (2SLS) estimations5. Instrumenting for insurance
helps us to eliminate the effect of the self-selection problem associated with insurance
enrolment.
This paper estimates two models for each of the three outcome variables. The second
model includes prenatal care which an important determinant of children’s health and
subsequently their health care utilization. This variable is omitted from the first model
due a lower response rate for this variable.
The estimation results on the effect of insurance on the incidence of low birth weight
is shown in table 4.2. Low birth weight is defined as weight of less than 2500 grams. The
results show that insurance significantly reduces the incidence of low birth weight. The
incidence of low birth weight is higher among male children and also children from low
income families. The World Health Organization reports that childbirth is riskier for very
young adolescents aged between 15 and 19 years and that babies of adolescent mothers
are more likely to have low birth weight. This paper does not find any evidence that the
incidence of low birth weight is higher among children with mothers below the age of 20.
Table 4.3 shows the results of the effect of insurance on the probability of a mother
seeking treatment for her child when sick. The results show a positive and statistically
significant effect of insurance on the probability of seeking care when a child is sick, in
all model specifications. Having access to insurance increases the probability of a child
receiving treatment when sick by between 30% to 40% depending on the model
specification. Mothers are more likely to seek treatment for their children with fever and

5

The F-stat for the first stage regressions for all four models are greater than 10 implying that the instrument is a good instrument.

The results from the first stage regression summary statistics are shown in Appendix 1.
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less likely to seek treatment for those with diarrhea. Compared to younger mothers,
mothers from the age of 39 and above are less likely to send their children to the hospital
when sick.
Table 4.4 shows the estimation results of the effect of insurance on the probability of
a child being vaccinated. The results show that insurance has no effect on the probability
of a child being vaccinated. This result is consistent with the results of Bonfrer et al.
(2016) even though the measures of child vaccination is different in both papers.
Vaccination services are not covered by the NHIS and are largely provided for free by
GAVI in conjunction with the Ghana government which might explain why the NHIS
has no significant impact on child vaccinations. Children above the age of 1 are more
likely to receive vaccinations. Children born with low birth weights are more likely to
receive vaccinations. Compared to high income women, low income women are less
likely to get their children vaccinated.

4.7 Conclusions
The goal of this paper is to evaluate the impact of social health insurance on utilization
of medical care as well as health outcomes of children. Exploiting a unique natural
experiment to control for endogeneity in insurance status, the resulting instrumental
variables models yields a number of interesting findings. In particular, I find that children
whose mothers have access to insurance before they are born have lower incidence of low
birth weight by about 50%. This paper also finds that access to insurance increases the
probability that children will receive treatment when they are sick by between 32% to
45%. There is however, no significant effect of insurance on vaccination of children.
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This paper shows that the social health insurance program in Ghana is helping
improve health status of children in the country. These results are therefore of importance
to other sub Saharan African countries currently considering the rollout of a national
health insurance scheme.
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Table 4.1: Descriptive Statistics by Actual Insurance Status (Bivariate Comparison)

Variables
Low Birth Weight (1=yes)
Parent sought care for sick child (1=yes)
Vaccination (1=vaccinated, 0=otherwise)
Child's Age
Under 1 year
1 - 3 years
4 - 5 years
Child's gender (1=male, 0=female)
Breastfeed (1= mother breastfed for at
least 6 months)
Child's Illness
Fever (1=child had a fever)
Cough (1=child had a cough)
Diarrhea (1=child had a diarrhea)
Birth order
Urban (1=Urban, 0 = Rural)
Prenatal Visits (1= mother received
recommended prenatal visits)
Marital Status (1=Married, 0 = Otherwise)
Income Groups
Low Income
Middle Income
High Income
Mother’s Age at Birth
Below 20 years
20 - 29 years
30 -39 years
Above 39 years
Education
No education
Primary education
Secondary education
Higher education
*** p<0.01, ** p<0.05, * p<0.1

Obs
1,286
372
1143

Obs
1,668
513
1,462

1,286
1,286
1,286
1,286

0.179
0.482
0.339
1.467

0.383
0.45
0.473
0.499

1,668
1,668
1,668
1,668

0.175
0.545
0.279
1.51

0.380
0.498
0.449
0.500

1,286

0.931

0.253

1,668

0.938

0.241

1,286
1,286
1,286
1,286
1,286

0.202
0.215
0.171
3.249
0.404

0.402
0.411
0.377
2.115
0.491

1,668
1,668
1,668
1,668
1,668

0.194
0.215
0.218
3.493
0.284

0.395
0.411
0.413
2.278
0.451

***
***
***

1,206
1,286

0.298
0.78

0.458
0.414

919
1,668

0.192
0.716

0.394
0.451

***
***

1,286
1,286
1,286

0.453
0.169
0.378

0.498
0.375
0.485

1,668
1,668
1,668

0.624
0.159
0.216

0.484
0.366
0.412

***

1,286
1,286
1,286
1,286

0.07
0.509
0.365
0.057

0.255
0.5
0.482
0.231

1,668
1,668
1,668
1,668

0.119
0.505
0.305
0.071

0.324
0.500
0.461
0.256

***

1,286
1,286
1,286
1,286

0.316
0.201
0.453
0.03

0.465
0.401
0.498
0.169

1,668
1,668
1,668
1,668

0.434
0.272
0.278
0.016

0.496
0.445
0.448
0.126

***
***
***
**
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Uninsured
Mean
0.279
0.563
0.378

Significance
of difference

Insured
Mean
SD
0.208
0.406
0.759
0.428
0.383
0.486

SD
0.449
0.496
0.485

***
***

***
***
**

***

***

Table 4.2: 2SLS Estimations of the Effect of Insurance on Low Birth Weight
Low Birth Weight
Insurance status (Instrumented)
Child's gender (1=male, 0=female)
Birth order
Urban (1=Urban, 0 = Rural)
Prenatal Visits (1= mother received recommended prenatal visits)
Marital Status (1=Married, 0 = Otherwise)
Income Groups
Low Income
Middle Income
Mother’s Age at Birth
20 - 29 years
30 -39 years
Above 39 years
Education
Primary education

Model 1
Model 2
-0.504*** -0.635***
-0.111
-0.141
0.044**
0.041*
-0.017
-0.022
-0.009
-0.008
-0.007
-0.007
0.034
0.008
-0.04
-0.04
0.039
0.063**
-0.026
-0.029
0.005
-0.027
-0.102**
-0.044
-0.041
-0.037

-0.158***
-0.051
-0.066*
-0.039

0.025
-0.033
0.041
-0.043
0.015
-0.057

0.033
-0.043
0.042
-0.053
0.013
-0.064

-0.023
-0.027
Secondary education
0.034
-0.034
Higher education
0
-0.065
Regional Dummies
Yes
Constant
0.480***
-0.08
Observations
2,954
Robust Standard errors (clustered by enumeration area) in parentheses.
*** p<0.01, ** p<0.05, * p<0.1
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-0.015
-0.031
0.063*
-0.037
0.014
-0.069
Yes
0.540***
-0.091
2,125

Table 4.3: 2SLS Estimations of the Effect of Insurance on the Probability of a Seeking
Care When a Child is Sick
Probability of a Seeking Care When a Child is Sick
Insurance status (Instrumented)
Child's Age
1 - 3 years
4 - 5 years
Child's gender (1=male, 0=female)
Low Birth Weight
Breastfeed (1= mother breastfed for at least 6 months)
Child's Illness
Fever (1=child had a fever)
Cough (1=child had a cough)
Diarrhea (1=child had a diarrhea)
Birth order
Urban (1=Urban, 0 = Rural)
Prenatal Visits (1= mother received recommended prenatal visits)
Marital Status (1=Married, 0 = Otherwise)
Income Groups
Low Income
Middle Income
Mother’s Age at Birth
20 - 29 years
30 -39 years
Above 39 years
Education
Primary education
Secondary education
Higher education
Regional Dummies
Constant
Observations
Robust Standard errors (clustered by enumeration area) in parentheses.
*** p<0.01, ** p<0.05, * p<0.1
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Model 1
0.322**
-0.14

Model 2
0.453***
-0.172

-0.001
-0.035
-0.058
-0.051
0.019
-0.028
0.038
-0.041
0.029
-0.083

0.005
-0.038
-0.035
-0.067
0.022
-0.033
0.035
-0.045
0.036
-0.123

0.122*** 0.132***
-0.034
-0.038
0.033
0.05
-0.029
-0.033
-0.477*** -0.434***
0.004
0.009
-0.01
-0.011
-0.021
-0.061
-0.04
-0.044
-0.041
-0.047
-0.026
-0.041
-0.025
-0.02
-0.035
-0.038
-0.047
-0.056
-0.056
-0.046

-0.045
-0.063
-0.085*
-0.049

-0.063
-0.053
-0.089
-0.064
-0.168*
-0.088

-0.066
-0.062
-0.116
-0.076
-0.225**
-0.098

0.025
0.044
-0.041
-0.044
0.06
0.066
-0.04
-0.044
0.105
0.069
-0.086
-0.105
Yes
Yes
0.741*** 0.685***
-0.143
-0.182
858
703

Table 4.4: 2SLS Estimations of the Effect of Insurance on Child's Vaccination
Child's Vaccination
Insurance status (Instrumented)

Model 1
0.011
-0.097

Child's Age
1 - 3 years
4 - 5 years
Child's gender (1=male, 0=female)
Low Birth Weight
Breastfeed (1= mother breastfed for at least 6 months)
Birth order
Urban (1=Urban, 0 = Rural)
Marital Status (1=Married, 0 = Otherwise)
Prenatal Visits (1= mother received recommended prenatal visits)
Income Groups
Low Income
Middle Income

0.415*** 0.391***
-0.019
-0.019
0.548*** 0.562***
-0.026
-0.038
0.003
0.015
-0.018
-0.02
0.051**
0.044*
-0.024
-0.025
-0.124**
-0.145
-0.062
-0.094
-0.008
-0.01
-0.007
-0.007
0.014
0.006
-0.032
-0.033
0.001
0.007
-0.028
-0.029
-0.015
-0.027
-0.094**
-0.04
-0.031
-0.032

-0.078*
-0.043
-0.026
-0.034

0.023
-0.034
0.053
-0.043
0.07
-0.062

0.012
-0.038
0.047
-0.047
0.096
-0.065

-0.018
-0.026
-0.007
-0.034
-0.006
-0.063
Yes
0.181*
-0.1
2,605

-0.017
-0.027
0.003
-0.032
-0.014
-0.064
Yes
0.181
-0.128
1,935

Mother’s Age at Birth
20 - 29 years
30 -39 years
Above 39 years
Education
Primary education
Secondary education
Higher education
Regional Dummies
Constant
Observations
Robust Standard errors (clustered by enumeration area) in parentheses.
*** p<0.01, ** p<0.05, * p<0.1
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Model 2
0.009
-0.103

CHAPTER 5:
CONCLUSION, POLICY IMPLICATIONS, AND FUTURE RESEARCH
Increasing equitable access and reducing the cost of health care are major challenges
facing policy makers in most developing countries. Households in these countries suffer
from financial breakdown from having to make huge and unexpected out-of-pocket
expenditures for emergency care. In combating this issue, a number of developing
countries, including Ghana, have introduced health care financing reforms, through social
health insurance programs aimed at improving health care access at affordable prices and
to reduce the financial burden on households.
This dissertation is a collection of three essays evaluating how maternal and child
health care-seeking behavior, utilization and outcomes changed as a result of the
availability of insurance coverage in Ghana. The first essay evaluates the effect of access
to social health insurance on the timing of the first prenatal care visit for pregnant women
and the probability of receiving prenatal care. The lack of prenatal healthcare has been
identified as an important determinant of maternal mortality in developing countries. SubSaharan Africa accounts for approximately half of all global maternal deaths (WHO,
2015). As a result of this alarming statistic, the World Health Organization (WHO)
recommends a minimum of eight prenatal care visits (WHO, 2015). Prenatal care during
early stages of pregnancy can result in early detection of some pregnancy related
complications which can help reduce both maternal and infant mortality (Conway and
Kutinova, 2006). Therefore, it is not just the utilization of prenatal care that matters but
also how early on in pregnancy prenatal care is utilized.
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This essay uses survival analysis techniques, particularly the Multilevel Multiprocess
(MLMP) model and the Mixed Proportional Hazard (MPH) model, which controls for
endogeneity in survival data analysis. This paper utilizes data from two rounds of the
Ghana Living Standards Survey (GLSS), GLSS V (2005/2006) and GLSS VI
(2012/2013) to evaluate how the timing of first prenatal visits has changed over time.
My results show that women who are enrolled in the insurance program received
prenatal care earlier in their pregnancies than uninsured women. I also find that insured
women have a higher probability of seeking prenatal care, which implies that the
insurance program is helping Ghana reach the WHO target of eight prenatal care visits
per woman.
The introduction of social health insurance programs in a number of developing
countries is in part a response to two of the millennium development goals, namely
reducing infant mortality and improving maternal health outcomes. The second and third
essays look at how the insurance program impacts children’s health care utilization, and
health outcomes.
The second essay studies whether the availability of social health insurance affects
the infant mortality rate in Ghana using maternal fixed effects. I also evaluate the
locational differences (rural vs. urban) in the impact of social health insurance on infant
mortality. Maternal fixed effects are used to control for unobserved woman specific
characteristics. I also address endogeneity in insurance status by exploiting an exogenous
event, the district-level variation in the implementation of the national health insurance.
My results show that having access to insurance reduces infant mortality. My results show
that children of insured mothers are 1.72 times more likely to survive their first year. The
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effect is primarily driven by children in living rural areas compared to those in urban
areas.
The third essay addresses three issues relating to health care utilization and health
outcomes of children. I examine the effect of social health insurance on the probability
of seeking care when a child is sick, child’s vaccination and the incidence of low birth
weight using two-stage least squares (2SLS) estimation technique. I use an instrumental
variable for insurance status, called ‘intent to treat’, which is defined as whether a woman
was living in a district which had the national health insurance scheme already in
operation before giving birth. Using this variable enables me to avoid the problem of
endogeneity, since district-level availability of the program is an exogenous event similar
to a natural experiment.
The social health insurance programs recently introduced in a number of developing
countries are designed to improve primary health care utilization and help to improve
health outcomes for both mother and children. My estimation results show that the
incidence of low birth weight is about 50% lower among children whose mothers had
access to insurance before they were born. The results also show that health insurance
increases a child’s probability of seeking treatment when sick by about 40% relative to
the uninsured.
There is very limited literature in this area of research and therefore needs to be further
exploited. For example, this dissertation focused on the effect of insurance on health care
seeking behavior and health outcomes of children, but more research is needed the effect
of insurance on health outcomes of women. Another potential area of research includes
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how health behaviors such as smoking, drinking, and exercise change with access to
health insurance.
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APPENDIX:

SUPPLEMENT TABLE TO

CHAPTER 4:
THE EFFECTS OF SOCIAL HEALTH INSURANCE ON HEALTH CARE
UTILIZATION AND OUTCOMES OF CHILDREN
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Table A1. First-Stage Regression Summary Statistics

Variable R-squared
Insurance
0.186

Low Birth Weight
Adjusted
Partial
Robust
R-squared R-squared F(1,403)
0.177
0.036
41.909

P-Value
0.000

Probability of a Seeking Care When a Child is Sick
Adjusted
Partial
Robust
Variable R-squared R-squared R-squared F(1,315)
P-Value
Insurance
0.248
0.220
0.036
22.144
0.000

Variable R-squared
Insurance
0.243

Child's Vaccination
Adjusted
Partial
Robust
R-squared R-squared F(1,404)
0.209
0.044
24.644
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P-Value
0.000

